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Amendments to the Claims: 

This listing of the claims will replace all prior versions, and listings, of the claims in the 
application: 

1. (Currently Amended) A multi-layer integrated semiconductor structure, comprising: 

(a) at -least-a first device layer including: 

a first substrate having provided therein a first plurality of doped regions which 

form at least part of one or more semiconductor elements.; 
a dielectric material disposed over the first substrate ; and 
a first -i-ftsulat iflg4ay^^ 
via - hol e ; 

a first conductive plug disposed in th e first via hol e ; 

a first conductive via provided in the dielectric material, the first conductive via 
having a first end and a second end; 

(b) a first- conductive interface p o rt i on having a first surface disposed over at least a portion 
of the first device la ye r su ch that at least a portion of the conductive interface is c ou pled to at 
least a portion of the first end of the first conductive pfag via in the first device layer ; 

(c) at -least a second device layer disposed over a second surface of the conductive interface, 
the second device layer including: 

a second subslrate^^^ of doped, regions.. 

which form at least part of one or more semiconductor elements^, 

and-m^luding-a-seeond-viar-hole an insulating material having a surface disposed 

against a second surface of the conductive interface ^and a s e cond conductiv e plug 
di s pos e d i n the seco n d via- h ole, wherein the second device layer is secured coupled to 
the first device layer via the first-coMuctive interface;..and 

a second conductive via provided in the second device layer having a first end 
coupled to the conductive interface and having a second end coupled to at least one of the 
second plurality of doped regions such that portion and wh e r e in th e first interfac e portion 
provid e s an ejectric^ path relationship between the first device layer 
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and the second device layer is provided by the first conductive via, the conductive 
interface and the second conductive via 

2. (Currently Amended) The multi-layer integrated semiconductor structure of claim 1 further 
comprising a first conductive interconnect element disposed in the dielectric first insulating 
layer material of the first device layer with a first end of the first conductive interconnect element 
coupled to and wh e r e in the first conductive via and a second end of the first conductive 
intercom coupled to at least one of the first plurality of doped sem iconductor 
elements v ia - hol e is provid e d in th e first insulating layer to e xpos e at l e a st a p o r tio n o f the first 
eondu^ttve-mtereenneet-element. 

3. (Cancel) 

4. (Currently Amended) The multi-layer integrated semiconductor structure of claim 3 T further 
comprising a second conductive interconnect having a first portion disposed over at least a 
portion of one of the second plurality of doped regions and having a second portion coupled to 
the second end of wher e in the second g^ductiye vja via-heie is form e d on a bottom surfac e of 
th e s e cond de v ice lay e r and e xpos e s a portion of at l e ast on e e l e m e nt of th e s e cond plurality of 
semkenduet-or-elenrents. 

5. (Currently Amended) The multi-layer integrated semiconductor structure of claim 1, further 
comprising a second conductive interconnect disposed in the second device layer and coupled to 
the second conductive via provided in wh e r e in t he s econ d via - hol e is form e d on a top surfac e of 
the second device layer- an4 exposes a-portien-of-at-least- one-element of ^the-seeomi-|>luraHty-of * 
se miconductor e l e m e nts . 

6. (Currently Amended) The multi-layer integrated semiconductor structure of claim 5, wherein 
the second conductive interconnect plti^4n€-l^es--a--fi-r-st--end-is coupled to at least one element-of 
the one or more s ec ond plurali t y of semiconductor elements coupled to at l e ast one e l e m e nt of 
th e s e cond plurality of s e miconductor e l e m e nts and a s e cond e nd coupled to at l e ast a portion of 
a s e cond int e rfac e porti o n disposed on th e top surfac eof the second device layer. 
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7. (Currently Amended) The multi-layer integrated semiconductor structure of claim 14, 
wherein the second conductive via plug-includes a first end coupled to the at least one element of 
the s e cond plurality of one.OLmore semiconductor elements in the second device layer and a 
second end coupled to the first conductive interface-portion. 

8. (Currently Amended) The multi-layer integrated semiconductor structure of claim 73, 
wherein via - hol e is form e d on a bottom surfac e of the second device layer and expos es a portion 
efcomprises a second conductive interconnect Jia^ 

conductive via and a second portion coupled to at least one element of the second plurality of 
semiconductor elements such that the second conductive interconnect couples the second 
conductive via to the at least one element of the second plurality of semiconductor elements. . 

9. (Currently Amended) The multi-layer integrated semiconductor structure of claim 8 further 
comprising a third conductive interconnect disposed over at least a portion of the first conductive 
interconnect with and; wherein the second eondusttve-plug- includes -a-firstend o f the first 
conductive via is coupled to the first first- third conductive interconnect int e rface portion . 

10. (Currently Amended) The multi-layer integrated semiconductor structure of claim ^9_ 
further comprising a third conductive via provided in the first device layer , wherein the seeend- 
third conductive via is coupled between a portion of the via - hol e is form ed o n a t op su rface of 
th e s e cond d e vic e lay e r and e xpos e s a portion of at least a second first conductive interconnect. 
and the at least one of the first plurality of doped regions . 

11. (Currently Amended) The multi-layer integrated semiconductor structure of claim 10_ 
further comprising a second conductive interface disposed over a first surface of the second 
device layer and 7 wherein the second conductive plug includ e s a first e nd coupled to yja forms at , 
least a part of an electrical communication path between the second conductive interconnect and 
a secend-end eoupled-to at least a portion of athe second interface portion-disposed on tl^e-top- 
surfac e of th e s e cond device lay e r . 
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12. (Currently Amended) The multi-layer integrated semiconductor structure of claim 1, 
wherein the first conductive via forms at least a portion of a signal path between the conductive 
interface and via - hol e e xpos e s a portion of at least one e l e m e nt of the first and second plurality 
of semiconductor elements. 

13. (Currently Amended) The multi-layer integrated semiconductor structure of claim 12, 
wherein the second end of the first conductive via plug includ e s a fi r st e nd is coupled to the at 
least one element of the first plurality of semiconductor elements and a s e cond e nd coupl e d to 
th e first int e rfac e portion . 

14. (Currently Amended) The multi-layer integrated semiconductor structure of claim 1, 
wherein the first conductive .interface portion includes a conductiv e mat e rial ,com|)rises^cg^BgE- 

15. (Currently Amended) The multi-layer integrated semiconductor structure of claim 14_ 
wherein the conductive interface is provided as a first conductive interface region and the multi- 
layer integrated semiconductor structure further comprises , furth e r including a second 
cond uctive interface region portion disposed between the first and second device layers with the 
second conductive interface region being physically separated from the first conductive interface 
region . 

16. (Currently Amended) The multi-layer integrated semiconductor structure of claim 15, 
wherein the second interface portion region .includes an adhesive material such that the second 
interface region secures the first device layer to the second device layer . 

17. (Currently Amended) A multi-layer integrated semiconductor structure, comprising: 

at least a first device layer having. .first and sec device. 
layer including at least a first doped semiconductor region^ and a first dielectric 
materiali fisulating layer disposed ever - about the first doped semiconductor region, said dielectric 
material having d e vic e lay e r and including at least a first via-holei with a first conductive 
material disposed in the first via hol etherein to proy 
second opposing ends ; and 
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an int e rfac e portion dispos e d ov e r at l e ast th e first conductive mat e rial; 

at least a second device layer having first and second opposing surfaces, said second 
device layer including at least a second doped semiconductor region and including a second via- 
hole^-and having a second conductive material disposed in th e s e cond via - hol etherdn to 
a second conductive via having first and second ends 

a first interface disposed between a first one of the first and second opposing surfaces of 
the first device layer and a first one of the first and second opposing surfaces of the second 
device layers such that the first interface secures together the first and second device layers and 
also electrically couples the first device layer to wh e r e in the second device layer is coupled to 
the first- device -lay^v^^^ the conductive interface portion 

provid e s and the first and second conductive vias form at least a portion of an electrical 
communication path, r e lationship between the first device layer and the second device layer. 

18. (Currently Amended) The multi-layer integrated semiconductor structure of claim 17 
further comprising a first conductive interconnect element disposed in the first insulating - device 
layer and wher e in the first via - hol c is for me d on th e first insulating lay er and with a first portion 
of the first conductive via electrically coupled to e xposes at least a portion of the first conductive 
interconnect element and a second portion of the first conductive interconnect element coupled 
to the first doped semiconductor region . 

19. (Currently Amended) The multi-layer integrated semiconductor structure of claim 18, 
wherein the first conductive via mat e rial includ e s a first e nd coupl e d to couples the first 
conductive interconnect element and -a-second -end-eou-pled-to the first conductive interface- 
porti on. 

20. (Currently Amended) The multi-layer integrated semiconductor structure of claim 17, 
wherein the second conductive via via - hol e is formed on a- bottom surfac e the first one of the first 
and second opposing surfaces of the second device layer and is coupled to ex-poses-a-portion-of- 
the second doped semiconductor region. 



21. (Currently Amended) The multi-layer integrated semiconductor structure of claim 17. 
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further comprising a third conductive via coupled to , wh e r e in th e seco n d v ia - hole is form e d on a 
top-suffaee-ef-the-seeora the second doped semiconductor 

region. 

22. (Currently Amended) The multi-layer integrated semiconductor structure of claim 21_ 
further comprising a second conductive interface disposed on the second one of the first and 
second opposing surfaces of the second device layer and wherein the third conductive via is 
pioyidM.Mying,, , wh e r e in the second conductiv e mat e rial includ e s ,a first end coupled to the 
second doped semiconductor region and a second end coupled to anoth e r the second conductive 
interface port-ion-disposed-on-the-^ 

23. (Currently Amended) The multi-layer integrated semiconductor structure of claim 17, 
wherein the second conductive via via - hol e is formed on a bottom surfac e thejBrsLone oOhefirsl 
and second opposing surfaces of the second device layer and wherein the second device layer 
further comprises a exposes -a portion- of : -a -first conductive interconnect. 

24. (Currently Amended) The multi-layer integrated semiconductor structure of claim 23, 
wherein the second conductive via is provided having mate r ia l includ e s a first end coupled to the 
first conductive interconnect and a second end coupled to the first conductive interface-portion. 

25. (Currently Amended) The multi-layer integrated semiconductor structure of claim 17, 
wherein the first conductive via e xpos e s a portion of the first doped 
semiconductor region. 

26. (Currently Amended) The multi-layer integrated semiconductor structure of claim 25, 
wherein the first conductive yi.ajs.proyided.j^ includ e s a first end coupled to at. 
least the first doped semiconductor region and a second end coupled to the first conductive 
interface -portion. 

27. (Currently Amended) The multi-layer integrated semiconductor structure of claim 17 x . 
wherein the first interface corresponds to a first conductor interface region and the multi-layer 
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integrated semiconductor structure further comprises a second , wh e r e in the interface region 
disposed between the first one of the first and second device layers with the second interface 
region provided from a non-conductive portion includ e s a conductive material . 

28. (Currently Amended) The multi-layer integrated semiconductor structure of claim 17, 
wherein the first conductive interface region is provided from a conductive bonding 
material mater ia l in cludes a first condu ctive plug. 

29. (Currently Amended) The multi-layer integrated semiconductor structure of claim 1842, 
further comprising a second conductive interconnect element disposed in the second device layer 
with a portion of the second conductive interconnect element coupled to the second conductive 
via and wherein the first conductivevia, the fi rst c on ductive interface and the second conductive 
via prov ide a direct vertical electrical connection between the fi rst cond ucti ve i nterconnect 
element and the second conductive interconnect element seco nd co n ductive mat e rial in c lud es a 
second- eonduet-i-ve-plug . 

30. (Original) The multi-layer integrated semiconductor structure of claim 17, wherein the first 
device layer is constructed and arranged to operate using at least one of electronic components, 
optical components or micro-electromechanical components. 

31. (Original) The multi-layer integrated semiconductor structure of claim 17, wherein the 
second device layer is constructed and arranged to operate using at least one of electronic 
components, optical components or micro-electromechanical components. 

32. (Original) The multi-layer integrated semiconductor structure of claim 17, wherein the first 
device layer includes at least one die element. 

33. (Original) The multi-layer integrated semiconductor structure of claim 17, wherein the 
second device layer includes at least one die element. 
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34. (Original) The multi-layer integrated semiconductor structure of claim 17, wherein the first 
device layer includes at least one die element of a plurality of die elements located on a 
semiconductor wafer. 

35. (Original) The multi-layer integrated semiconductor structure of claim 17, wherein the 
second device layer includes at least one die element of a plurality of die elements located on a 
semiconductor wafer. 

36. (Original) The multi-layer integrated semiconductor structure of claim 17, wherein the first 
device layer includes a first predetermined surface area and the second device layer includes a 
second predetermined surface area whereby the first predetermined surface area differs from the 
second predetermined surface area. 

37. (Currently Amended) The multi-layer integrated semiconductor structure of claim 17, 
wherein the first device layer includes a first predetermined surface area and the second device 
layer includes a second predetermined surface area which wh e r e by th e first pre d e t e rmin e d 
s urfac e ar e a is is, substantially equivalent to the s e cond first predetermined surface area. 

38. (Currently Amended) The multi-layer integrated semiconductor structure of claim 17, 
wherein the first device layer includ e s a first pr e d e t ermine d geometry. further comprises: 

_ a first conductive interconnect element having a first p ortio n coupled to the first doped 

semiconductor region, and a second portion coupled to a first end of the first conductive via. 

39. (Currently Amended) The multi-layer integrated semiconductor structure of claim 384^7, 
wherein the second device lay e r includ e s a s e cond pred e termined g e ometry. farther 

second conductive interconnect element having a first portion coupled to the second doped 
semiconductor region and a second portion coupled to a first end of the second conductive via 
with the second end of the first conductive via and the second end of the second conductive via 
each coupled to the first interface. 
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40. (Currently Amended) A multi-layer semiconductor structure, comprising: 

a first semiconductor wafer including a first plurality of semiconductor structures each of 
which includes a first plurality of semiconductor elements; 

a second semiconductor wafer including a second plurality of semiconductor structures 
each of which includes a second plurality of semiconductor elements: and 

at least a first conductive bonding interface segment disposed between the first and 
second semiconductor wafers, said first conductive bonding interface segment disposed over at 
least a first one. scmiconductor structur e of the plurality of semiconductor structures of the first 
semiconductor wafer and being in an electrical communication relationship with at least a first 
one of the first plurality of the semiconductor elements element- of the first semiconductor 
structur e and ; at l e ast a s e cond semiconductor structur e including a pl urality o f s e miconductor 
e l e m e nts being coupl e d to th e first semiconductor structur e via the first conductiv e bonding 
int e rfac e segment, wh e r e in th e first conductiv e bonding int e rfac e s e gm e nt is in an e l e ctrical 
communication r e lationship with at least a s e cond s e miconducto r e l e m ent first one of the 
plurality of semiconductor elements of the second semiconductor structure of the second 
semiconductor wafer where the first conductive bonding interface segment permits l or- 
permitting at least the first semiconductor element of the first semiconductor structure to 
communicate with at least the second semiconductor element of the second semiconductor 
structure,-via--t-he first ^endue-tive-4^ndmg"ifiterfaee-segiHent. 

41. (Currently Amended) A multi-layer semiconductor structure, comprising: 

at least a first semiconductor structure including a first plurality of conductive elements; 
at least a second semiconductor structure including a second plurality of conductive 
elements; 

a first plurality of conductive bonding interface segments disposed between over-the first and 
second semiconductor structtife structures with and-each of the plurality of conductive bonding interface 
segments being in an electrical communication relationship with one or more of the conductive elements 
of the first semiconductor structure and one or more of the conductive elements of the second 
semiconductor structure ; at least a second semiconductor structur e including a second plurality of 
conductive elements an d b eing coupled to the first semiconductor stru ctur e v i a a t least a first segment of 
the plurality of conductive bonding interfa c e s egm e n ts; 
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at least a third semiconductor structure including a third plurality of conductive elements^ 

and 

a second plurality of conductive bonding interface segments disposed between the second 
and third semiconductor structures with each of the second plurality of conduc tive bondin g 
interface segments being in an electrical communication relationship with one or more of the 
conductive elements of the second semiconductor structure and one or more of the conductive 
elements of the third semiconductor structure and b e ing coupl e d to th e first s e miconductor 
structur e via at l e ast a s e cond segment of th e plurality of conductive bonding int e rfac e s e gments, 
wh e r e in th e first plur ali ty o f conductiv e e l e m e nts of the first s e miconductor structur e , th e s e cond 
plurality -^f ^enduetive ^ 

conductiv e e lement s o f th e third s e miconductor structur e ar e c o n struc t e d and arrang ed t o int e r 
communicate via th e first and s e cond s e gm e nts of th e plurality of conductive bonding interfac e 
segm e nts . 
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